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•WHAT IS CLAIMED IS: - 

A liquid crystal display apparatus comprising: 
a licffcsid crystal display panel having a predetermined 
display charact^stix ; 

a luminescent Njii^.. located adjacent to the liquid 
crystal display panel S ^N^^eI^e-in the luminescent unit includes 
a light collector, which oo^TSe^ts Nambient light, and a light 
source; and 

a control circuit electrically cbi^riect*ed^t o the liquid 
crystal display panel, wherein the con t r o\^c i r cu it\ va r i e s 
the predetermined display characteristic in ^ccordance^w^ith 
the amount of collected ambient light. 

2. The appara^s ^clcording to claim 1, wherein the 
predetermined display ^^n^xact eristic includes transmittance, 
the control circuit cha^g^^o/a minimum transmittance in 
accordance with the amount o X f\\^)llected ambient light. 

aratus according to claim 2, wherein the 
liquid crystal display^^nel includes an electrode to which 
a voltage of a predetermined "ba^e is applied, wherein the 
control circuit shifts the predeterfffi^^ed voltage range in 
accordance with the amount of collected arftfe<ent light to 
the reb Y^^c&a- nge — Hn^ mi nimum t r ra Remittance 
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4. The apparatus according to claim/3, wherein the 
liquid crystal display panel is operatecK in a normally white 
mode, and wherein the control circuit/shifts the 
predetermined voltage range to a hd/gh voltage range in order 
to decrease the minimum transmittance when the amount of 
collected ambient light is equal to or greater than a 
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predetermined value.. 



5. The apparatus according to cLaim 3, wherein the 
liquid crystal display panel is operated in a normally black 
mode, and wherein the control circuit shifts the 

predetermined voltage range to a/low voltage range in order 

to decrease the minimum transmj/ctance when the amount of 

collected ambient light is ecyaal to or greater than a " 
predetermined value . 




6. The -appaN^atjas according .to claim 1, wherein the 
predetermined dispZaV Characteristic includes contrast 
ratio, the control ci^d^i/i adjusting the contrast ratio of 
the liquid crystal disjplaV panel in accordance with the 
amount of collected ambient Vight . 



77"* --.Tiie \pparatus according to claim 6, wherein the 
liquid crystal da^pl^ay panel includes an electrode to which 
a voltage of a pred^£ermi-n^d range is applied, and wherein 
the control circuit narrows the^pxedetermined voltage range 
in order to decrease thesmtrast ratio^her^ the' amount of 
collected ambient light is equal to or greate^than a 
p r e d e t e r m i n ed— -v-a-l~ire*T~ 



"8-^^N^The apparatus according to claim 1, wherein the 
control circuit is ccJnn^^cted^ to the light source, the 
control circuitN.turning off th-e light source 'when the amount 
of collected ambient light is equal^o. or greater than a 
predetermined value ahd turning on the^Tigltt^^source when the 
amount of collected ambibjrt light is less than tThj 
predetermin edy_a l-ue"r ~7 



9. ^^£J^<K apparatus according to claim 1, wherein the 
luminescent uni\^ocludes a cover that moves between an open 
and closed position to selectively cover the light 
collector, and whereas^ the apparatTtrs^includes a cover 
driving apparatus connected to the control c-i^c^uit to move 

i-e- cover between" the" opTer^ranxl* -cl~o~s'e~d posiHi'ons" 

10. The apparatus according to claim 9, wherein the 
control circuit controls the cover driving apparatus such 
that the cover moves to the open position tor expose the 
light collector when the amount of collected ambient light 
becomes equal to or greater than a predetermined value and 
moves to the closed position to cover tine light collector 
when the amount of collected ambient H^ght becomes smaller 
than a predetermined value. 

11. The apparatus according Ao claim 9, wherein the 
control circuit is connected to pe light source, and 
wherein the control circuit controls the light source and 
the cover driving apparatus si^ch that the light source is 
turned on and the cover is closed when the amount of 
collected ambient light is jequal to or smaller than a first 
predetermined value, the cover is opened when the amount of 
collected ambient light exceeds the first predetermined 
value, and the light sonrce is turned off when the amount of 
collected ambient lighc exceeds a second predetermined 
value, which is greater than the first predetermined value. 



12. The apparatus according to claim 11, wherein the 
predetermined display characteristic includes contrast ratio 
and transmittanqfe, and wherein the control circuit decreases 
the contrast r^tio and the minimum transmittance when the 
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amount .of collected 
predetermined value, 
predetermined value. 



ambient light exc 
which- is greater 



eds a third 
than the second 



apparatus according to claim 1 further 
comprising a light fe^i^ri^Mevice connected to the control 
circuit, wherein the light ^e<\eiving^^rHb€^_cjenerates a 
voltage signal corresponding, to the amount of ambient" 





The apparatus according to claim, 13, wherein the 
li^ght reviving device is located in trie proximity of the 
ight collector. 



15. A liquid crystal display apparatus comprising: 

a liquid crystasL display panel having a predetermined 
display characteristic^ 

a luminescent unit a^srahged adjacent to the liquid 
crystal display panel for providing light to the display 
panel to illuminate the display\panel , wherein the 
luminescent unit includes a light \ollector, which collects 
ambient light, and a light source; 

a light receiving device for generating a light amount 
signal corresponding to the amount of liglr^ illuminating the 
liquid crystal display panel; and 

a control circuit electrically connected t^the liquid 
crystal display panel and the light receiving devr^e, 
wherein the control circuit varies the predetermined x^isplay 
characteristic in accordance with the light amount signc 



apparatus according to claim 15, wherein the 
liquid cryst^L dispTa"y^ 

first andNsecond substrates; 





a jra^avid crystal layer arranged between the first and 
second subst^rl^fc^s ; and 

a sealed\portioTr^or sealing the liquid crystal layer 
and defining a ^peripheral a>-e^ and a display area of the 
liquid crystal daSsplay panel, wherein the light receiving 
device is formed o\ one of the facing suHaces of the first 
and sec qji d— surrsT: r a t e^£~in t:lTe~pexl-p-h-e-2?a-l — a^e-a- 

3T7~7— — ^Hh^apparatus \according to claim 15, wherein the 
liquid crystal "dTspTa^^pakel includes a pair of substrates, 
and wherein the light receivTn^^de^^^ is arranged facing 
the luminescent unit on one of the substrates. 

^8^-^JTh^^ according to claim 15, wherein the 

predetermined dfspla-y^gharacterisDic includes transmittance , 
the control circuit changing t-l^^j^ndmum transmittance in 
accordance with the light amount sigrft 




^he apparatus according to claki 15, wherein the 



predetermined disp-lay characteristic includes contrast 
I 



ratio, the control circui^t^changing the contrast ratio in 
accordance with the light amountxsignal. 
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A liquid crystal display apparatus comprising: 
a liqurcfc^crystal display panel for displaying an image 
having a predeterrft^Sr^d contrast ratio and brightness; 

a luminescent unit a^anged adjacent to the liquid 
crystal display panel, wherein%t^ luminescent unit includes 
a light collector, which collects aiiibient light, a light 
source, and a cover, which opens and closls^tp selectively 
cover the light collector; 

a cover driving apparatus for opening and closincT^tLe 
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Spver; . . 

a light receiving device for generating a light 
receiving signal corresponding to the amount of ambient 
■light; \ind 

a control circuit connected to the liquid • crystal 
display parcel, the light receiving device, the light source, 
•and the cov^^ydriving apparatus, wherein the control circuit 
controls the OWOFF of the light source., . the opening and 
closing of the c^er, and adjusts the contrast ratio and the 
brightness in acco^ance with the light receiving signal, 
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21. The apparatusNaccording to claim 20, wherein the 
control circuit included 

a judgement circuit f generating at least one of a 
contrast ratio adjustment signal, a brightness adjustment 
signal, a cover driving signal aWi an ON/OFF signal in 
accordance with the light receivip\ signal; 

a contrast ratio adjustment cir^iit connected to the 
first, judgement circuit, the contrast\ratio adjustment 
circuit processing an image signal to ahj\st the contrast 
ratio in accordance with the contrast rati\p\ad j ustment 



signal; and 

a brightness adjustment circuit connectecl 
contrast ratio adjustment circuit and the liqu 



the 
ystal 



display panel, the brightness adjustment circuit processing 
the image signal, which contrast ratio has been adjusted, to 
adjust the brightness in accordance with the brightness 
adjustment signal. ____ " 




22. The apparatus ats^ording to claim 21, wherein the 
judgement circuit inclufes: "X,^ 

a first judgement circuit for\ receiving the light 
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-corapai' 



viVig signal from the "light receiving device and.' 



the light' ''receiving signal with a first criterion 



value 'to generate a contrast ratio adjustment signal; . 
~* ^ *. 

■a' second jSa^gement circuit for receiving 'the light- 

-receiving signal from the- light receiving .device' and 

comparing the \ight receiving signal with- a second criterion 

value .to generate a brightness adjustment signal; 

a* third judgement circuiX; connected to .the cover 

driving apparatus,. \he third judgement circuit receiving the 

light receiving' signVL. from, the li y ght receiving, device and 

\ \ 

comparing, the light receiving signals, with a third criterion 
value to generate a covVr driving signal; and 

a fourth judgment cisrcuit connected\.o the light 
source> the fourth judgement circuit- recei\ng the light 
receiving signal from the lJSght receiving devisee and 
comparing the light receivihgxsignal with a f our_b fa criteri 



on 



value_jbo— g-en-e'r'at e an ON/OFF signal 
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The apparatus according to claim 20, wherein the 

:or:t.rol circuit includes:'-" 

a lineabN:;ont rast^ ratio adjustment circuit for 
receiving the l^t receiving signal and processing- an image 
signal to adjust the^contrast ratio in a linear manner in 
accordance with the liqW receiving signal; 

a linear brightness ad^^stment circuit connected to the 
linear contrast ratio ad j ustmerrtscircuit and the liquid 
crystal display panel, the linear Brightness adjustment 
circuit receiving the light receiving \lgnal from the light 
receiving device and., processing the image signal, which 
contrast ratio has been adjusted, to adjust tn^brightness 
in a linear manner in accordance with the light r^eivmg 
signal; 
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first judgement circuit connected to the cover 
driving '^jsp^^atus, the third judgement circuit receiving the 
light receiving^&q^gnal' from the light receiving device and 
comparing the light rfe-s^aving signal with a first criterion 
value to generate a cover droT^iojcf signal; and 

a second judgment circuit conrfe^fcted to the light 
source, the fourth judgement circuit' reeling the light 
receiving signal from the light receiving devi^^and 
comparing the .light . receiving signal with a second ^b^iterion. 
value to generate an ON/OFF signal. 
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The" apparatus, according' to claim 20, wherein the 
control^ircult includes : 

an aValog-to-digital converter- connected to the light 

V 

receiving aevvice to convert the light .receiving ■ signal to a 
digital ligh\ receiving signal; 

a judgment circuit connected to the analog-to-digi'tal 
converter, the \ove\drive apparatus, -and the light" source, 
wherein the judge^s^ent o4^cuit compares the digital light 
receiving signal wi^h a fi^rst criterion value to generate a 
contrast ratio adjustment signal, compares the digital light 
receiving signal with Na secon\cr iterion value to generate a 
brightness adjustment signal, compares the digital light 
receiving signal with a t>aird criterion value to generate a 
cover driving signal, and compares thie digital light 

iterion, value to generate 




rcuit to 
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receiving signal with a fourth cr: 
an ON/OFF signal; 

a multiplier connected' to -fthe judgemen 
multiply a digital image. signal w\th the contrast ratio 
adjustment signal to adjust the corterast ratio thereof; 

an adder-subtractor connected to, the mult ipl iet\ and the 
judgement circuit to perform summationXand subtractio\ on 
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the digital .image signal, which contrast ratio has been 
adjusted, \ltTi^t,he brightness adjustment signal to adjust 
the brightne; 

a digital ^signal procTes,sing circuit connected to the 
adder-subtractor ^.o perform a predetermined digital signal 
process on the digi\al image signal, w-lvich contrast ratio 
and brightness have be^en adjusted; and 

a digital-to-analogv converter connected between the 
digital signaJL processing \circuit and the liquid crystTal^ 
display panel Jx^j^ 
to anajxaieg~""image signal. 
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^T5\ The apparatus according to claim 20, wherein the 
control circuit includes: 

an' an\log-to-digital converter connected to the light 
receiving de\dce^o convert the light receiving ' signal to a 
digital light \^ecei^n_ng signal; 

a multiplier connected to the analog-to-digital 
converter to mul\iply the^digital image signal with the 
digital light receiving signal to adjust the contrast ratio 
thereof ; 

an adder-subtrac\or connected to the multiplier and the 

\ \ 

A/D converter to perform summation and subtraction on the 
digital image signal, which contrast ratio has been 
adjusted, with the digital^ light receiving signal to adjust 
the brightness; and 

a judgement circuit connected to the ana\og-to-digital 
converter, the cover driving apparatus, and the xlight 
source, wherein the judgement circuit compares thev digital 
light receiving signal with a fi:n^t criterion value to 
generate a cover driving signal an& compares the digitr 
light receiving signal with a seconol criterion value to 
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generate .anSspN-Z-OFF signal 



*• 26.V A liquid crystal display apparatus comprising': 
a liquid crystal display panel for displaying an image 
having a predetermined contrast ratio and brightness; 

' a luminescent unit arranged adjacent to the liquid 
crystal, display panel, wherein the luminescent unit includes 
a light collector, Nwhich collects ambient light, a light 
source, and a cover , Nwhich opens and closes to selectively . 
cover the light collector; 

a cover driving apparatus for opening and closing the 
cover ; 

a first light receiving \levice for generating a first 
light receiving .signal corresponding to an amount of ambient 
light; 

a second light receiving devicfe for generating a second 
light receiving signal corresponding \p a total amount of 
light illuminating the liquid crystal p\nel, which includes 
the ambient light; and 

a control circuit connected to the liqhi-d crystal 
display panel, the first and second light receiving devices, 
the light source, and the cover driving apparatus, wherein 
the control circuit controls the ON/OFF of the li^ht source 
and the opening and closing of the cover in accordance with 
the first light receiving signal, and adjusts the contrast 
ratio and the brightness in accordance with the second l^ght 
receiving signal. 



27 The apparatus according JCo claim 26, wherein the 
control circuit includes: 

a judgement, circuit for generating at least one of a 
contrast ratio adjustment s/gnal, a brightness adjustment 



♦ 



10 



Ha 5 



rs 



25 



30 



signal, a cover driving . signal and an ON/OFF signei in 
accordance with at least one of the first and s/cond light 
receiving signals ; 

a contrast- ratio adjustment circuit connected to the 
first - judgement circuit, the contrast ratio/adjustment 
circuit processing an image signal to adjyfst the contrast 
ratio of the image signal in accordance /jith the contrast 
ratio adjustment signal; and 

a brightness adjustment circuit afonnected to the 
contrast ratio adjustment circuit ancd the liquid crystal 
display panel, the brightness adjus/cment circuit processing 
the image signal, which contrast yatio has been adjusted, to 
adjust the brightness in accordance with the brightness 
adjustment signal from the secorid judgement circuit. 

28. The apparatus acco/ding to. claim 27, wherein the 
judgement circuit includes; 

a. first judgement circuit for receiving the second 
light receiving signal fyom the second light receiving 
device and comparing thd second light receiving signal with 
a first criterion valu/ to generate a contrast ratio 
adj ustment signal ; 

a second judgement circuit for receiving the second 
light receiving signal from the second light receiving 
device and comparing the second light receiving signal with 
a second criterion value to generate a brightness adjustment 
signal ; 

a third judgement circuit connected to the cover 
driving apparatus , . the third judgement circuit receiving the 
first light receiving signal from the first light receiving 
device and comparing the first light receiving signal with a 
third criterion value to generate a cover driving signal; 
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and 

a fourth judgment circuit connected to thfe light 
source, the fourth judgement circuit receiviryg ; the first 
light receiving signal from the first light /receiving device 
and comparing the. first light receiving signal with a fourth 
criterion value to generate an ON/OFF sigi/al.. 



29. The apparatus according to cl^im 26, wherein the 

control circuit includes: 

10 a linear contrast ratio adjustment circuit for 

=1 receiving the second light receiving /signal from the second 

a- / 

light receiving device and processing an image signal to 
adjust the contrast ratio in a linear manner in accordance 
with the second light receiving signal; 

a linear brightness adjustment circuit connected to the 
linear contrast ratio adjustments circuit and the liquid 
crystal display panel, the linear brightness adjustment 
circuit receiving the second lAqht receiving signal from the 
second light receiving device/ and processing the image 
signal, which contrast ratio/has been adjusted, to adjust 
the brightness in a linear manner in accordance with the 
second light receiving signal; 

a first judgement ciycuit connected to the cover 
driving apparatus, the fj/rst judgement circuit receiving the 
25 first light receiving sygnal from the first light receiving 

device and comparing the first light receiving signal with a 
first criterion value po generate a cover driving signal; 
and 

a second judgment circuit connected to the light 
30 source, the second judgement circuit receiving the first 

light receiving signal from the first light receiving device 
and comparing the first light receiving signal with a second 



hi 



RJ15 



»G20 




-45- 



criterion value to generate an fflN/OFF signal , 
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